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\ 



1 



hfc c i: t-rz m&m 2 i2is©{s 

©(£*§*> 7 1>7^^. 

L£C i: SliSRJS 1 ~If &5I 4 ©<,^fta> 1 

XS4:, 

Suffii|«ttJlCD«BBt:«ia*Jgj«-r«xafc % 

[sf5fc^7] rai28lftJBJa-J-«xStt. aBJ3Sffi£g7j 
<y > « c c J: o t 31 £ffJJEfc f 5 xgr- » 5 

c t*¥fmhtzin?&m§ttf$L<o\tmi'7 hv**©« 

-f5xg£:> 

7 12«8<©(itg ^7h?7? ©§2it;£i£. 
[!SaRJI9 ] hu!2U^ hJf£> G e - S e-M&^tsM 
MKVisT. h £ dig >l?fc( spin coating)f £ c tlZ «t t) 



(2) ^M¥l 0 - 9 0 8 7 5 

^SLT^^aa, »bLTffiffis/7 hjisjea-rsx 

*!T:&3£fc&^t1-£3f3Rfl6~af;>l&K 1 0©^T 
tifr l^£fBSc©{i*B->7 r^7s7©Siii;££ 0 
[W5RIS1 2] Iffiia^JiSffiJJSrsxfiavflMB^? 

SJSZ n 1 1 li#egy 'J 3 > S C V i£Tlf Lt 

*s:««>&trxafc % 

^ >Sr^b^MW^&T-SF^bT¥Sfb-rsxai:, 
HliI2SSSZnX(i^ffii/'J^>^^-fbUT{3i*i^7 1- 
Jl^^J521-5xgi:, SfllifcxSTftSCtSiRfai: 

[if 5RJ1 1 3 ] fitjI2SSS Z nX(i#gf a i/ u 'n > 

tsxgit ffif&zns&a:igjs^uri>{3»j){-r*> 

7 N^7x7©S!!ji7j?£. 
[&B,S©P*ffl&I&8.g] 
[0 0 0 1] 

[0 0 0 2] 

T«»«ft 4:©*«|4««<&4. Sift, SEMfttiKcontact 
printing)^ffi, 77 7 ^ -r- 1" JSH(proximity print 
ing)^'i£Sy c 7'Di'x.^i'3 > (projection printing) 
^■^*t:©S7fc^iS^ffl^fc7* h ') V^7 7-f (photo 
lithography)x|i c <fc o -C««^<* - > £ ffJfiSf -5 (3 (4 

AaS{±{4tB->7 rv^^7 (Phase Shifting Mas 

[0 0 0 3] 4»*5(Sl[ffl^7 h"?"^^a:fiit§->7 

h®f!B^5:i253t©fiffi& 1801:^7 h^i+TfiTfctH 

h^7x7«aS5(C «toT5£SifJ(Alternated typ 



(3) 



8fRI¥ 1 0- 9 0 8 7 5 



e) , 'J AB(Rim type), «ISff5(Attenuated type) R 
TITO h 'J Outrigger type)#i:-#£>5 0 
[0 0 0 4] tE3fc©'JAff£{£*@->7 hT^^JCo^T 
tt, Nitayama&i:"* 1 "New Phase Shifting Mask Self-a 
ligned Phase Shifters for a Quarter Micron Photol 
ithography" i:V>oSiT-IEDM. pp57-60(1989)(Zt!6^- 
T^5. fie*OS'J©'; Aff2(i*g->7 h?^^Co 

t>Ttt, Minami&if# "Methodof producing a Phase S 
hifting Mask " fcvi -5 ^T-^fflf^i^S, 300,378 ^ 

[0 0 0 5] *>A»S^5feO{3iig^7 h^7^©gg 

jS^iSCco^TI&BJir 3. lasti, ^©Nitayama^i:* 

t=k/ {2( n-1) } 
c:ct-x Att&fgi/y b/l 1 7 £SoT{£ffli/7 hStr. 
5ft©i£ftT-£!3, ntt{£*g^7 hjf 1 7©S#r45T-£> 

[0007] j&fejf 1 3^x^tLx&m^>y 
mzmfai 1 t.mm-r^^(D^.mtftRUFM 

fcZtiZ. LfctfoT, {i*§*>7 h-Jl 1 7(;i\ (C) C 

i 3Z^v^>ym&%m^T^y^>'y-tz 0 mz, 

(D) c^tioi:, JI^Sl SCtfSIStfjiy^v^ 
ftT&tlS^ hJf 1 7©TS5* S T>^— * y Munderrc 
ut) $tl5„ 3©®5feJil 3©T>^'— h^ntSB 
^-AM&fi:^ hii^Si:^!?, j&fejf 1 3 t&M^X^ 
•5gp*(±3l^^i:«:5o f LT, »> 7 I- Jf 1 7 i: 

[0 0 0 8] *C Minajiii75:t:oft^iz«t5{4ffl~>7 h 

06 (A) C^vf <fc-5fc: N mw&&2 l±5rSfSZngg 

M^Lfeg, M30ttmf£LTj£:&Jf 2 3©P)rSa5:8-£ 

[0009] mjtm2 5ZTx*tLTm*.m2 

3 <&3ijK^>y5 1 >'J r (overetching)^-5 <> C©^, 
(B) C^tioC jfotJf 2 3 tt, S57til2 5©TaJ 
©{Pi|Hi^^^^>^$nT7'>^-*-y d 
©jfe>fc/I2 3 A^i^ti-rtcSoT^-SSS^jg^^ 
t&3„ *C, (C) C^-r«t-5(c, ^B^S-IS2 1± 
SBfcJK2 5 5 ?^ ^ i: L TMISS Z n O 4 f©2 

wmnit^nv*? ')>^mx-Mmi,xms'>y mi 2 
tmz.cD?£mtztt&m£tiT3. (i) izfer>tzm$iz& 

[0 0 1 0] ^ Z<Dma->7 KJi 2 7©«5EB§(^ ^ 

#M2 5±(c^{i^>'7 vm2 i ^Bm.-r^ntmm 



5 (A) (C^-TJ;o(C, SB^S^l Ut^DACnS; 

ji 1 3 £ff*fi£-r6. * UT, ^b^s« i iRvmxm 1 

3±CS*I1 5&M^Lt^ §^S^^bT«7t 
Ml 3 ©p)r£SI3#£gtB Btii2MBIl 5 

£VX&ftm 1 3S^>y5 : ->^SCi:{c«to 
TiSB^Slgi i £gtB£-g--5 0 
[0 0 0 6] jgTfegl 3±©®7felSl 5»£ 

u (b) (c^-r«toc, sbj§»£i lRvmitmi 3 

±{CigS^?&^^K©PMMA(Poly-Methyl-Hethacryl 
ate) ^rlUfeM^^ffiC spin coating method) (C^^TM 
fFLTteti^ Mil 7£ff*5£-f3,, ^©iP^tiiWT 
©^ (1) fciJ, 
(!) 

£tiz.. *LXs mem&2 i±.\ztm~yy vm2 7# 
muzz tifz®$-& {4*1^7 y-mmttt. -s 0 as^at 
2 5 tc©i*i2 5±{c^«?nrv>i.{ai:|->7 mi 

2 7£ff*fi£-f34&J}£:£'j7 r--;*7(lift -off^iS 
ChCi!) s (D) fcjjr*-J;3fc:, jg^Jf 
2 3t{£*i->7 rg2 7 i:©P^©igBJ§aM£2 1 #g{±j L 

[0 0 11] C©«t^^^©S^T-«i, igj"fiJi±t{4 

5Ci:CJ:tiigifeS©ti$:RSSUT*>9, Nitayama^if 
©S^T-lis ffiti->7 h^SRS^b, Minami©&fljT- 
^iii:5g^®i:©Pa{c{itl->7 M^JB^ LT<<> 

[0 0 12] 

(Dfamis? h-?Z?RZf*<Dgl&JjmX-&. *©«fc^^ 
Fo1M*A 5 SrDfco fill*., ffiffl i>7 h J >^ 

5£e:[lIES^ST-Bfig-r5©-C% SB©¥SJS 

n5ti:fe^oTffl!JSA s M<©T-{4*a^7 h^SAifgT 

4'SoTSti^7 h-)ii:©gMS*i s 'jN^ <^S©T% 

[0 0 13] *^B^(i, < r©«fc-5>S:t£*©l£atc^T 
?Se$n/i*©T-, (4ffl->7 h^H*^$f«c&tSi>7 

©jp*tuBe8u, {4ffl->7 h®©a®©¥as&^»5 

[0 0 14] 

[HS'£8?&-f -5£tf>©^i§:] Z(Dtz&>, liJKiIl©^ 
WC*»A>5fifgj/7 hv^^lt *^{*^B©gifeJ8!i 
^SiCffl^6fi.Sf4fa->7 h^7s7T-$>o-C, SB^SfS 



(4) 



10-90875 



L&Mi-ZZolz&i&ZtitzXSmzisy h -f Steffi 
[0 0 15] *»A»5«flcCJ:*itt, MtZlB&SIMti&tt 

[0 0 16] 4»*S«jERCJ:ixtt H Sjtli(4ffl>'7 F 

[0 0 17] »«5!6©*WCi»A»«{fi[ffi5/7 h-r^^ 

jfiitJB±CAat3fc&i'7 h-T* flags' 7 hJISJBBErs 

[0 0 18] a»*>3tgJ5£CJ;*l(£, S3B.8«;f£±©/?f5gas 

s. 

[0019] *»*3*djfcj;*itt % 3SB^atg^a*«i 

* T y 5=- > £ £ -f 5 jfsajg 5. jfjgg -j- $ xi i: , 
[0 0 2 0] *»*>**j6SCJ:ixtt v aw»tE±cuy^ 

HU *©«, l*£S*x5. »3JWH9©jfeWtCfr;&»S{affl 
^7 h v^7(0Siii^ST-li, HljgBL-^^ hJi&. Ge 
- S e ^^^■tr.'SIKSML/ ->'^ h SEifg^-Mspin coatin 

[o o 2 1 ] Mftjf i ocoaw{w*»i»5{sitB^7 h?^ 



^ > ^ffjtJi £ g^tti * ^ > tr-f £> d i: t J: 0 1 I£Jf 
^±©±®C:ty^>^f?Jl:JBJWfcflte*U ?g1$Ji# 

[0 0 2 2] §if*JSl l©ftflBt4>*»4ffifflS/7 

[0 0 2 3] St$9!l 2©*WC**«ijfciJ/7 h^7> 

=i>£CVD#iST?ai»LT*fcS»&trxafc % fijIB 

^b^^M^ST-SFgUTTiflfb-rsxatx MIBS 
ISZ nXtt#-^*>i;rJ>SrKfbU-C{fi[*BS/7 bm&fc 
f£t5Ht, £ilx.feXST-fe5o 
[0 0 2 4] *frS«j«CJ;titt x 3EIBZn*&tt£IS 
H 5/ U 3 > C V D X&T-mm $tlTx&lzmsb&£ti, 

i?Yb$tiT{5ffl->7 hJl^J5£3-ns. 3*^91 3©% 
W£.-fr1?Zfafti,7 hv^^©aus*acttt» milBIEfS 

a\ xtt!in*iDiTBMb-r*xgT**. 

[0 0 2 5] A»4»*«tftJ:ixtf, S»Zn*fctttSS 
U3>*«JBfi8$*i*. ffiARJll 4©$M8fcfr;&»*fiHS-> 

5isii, immz^xtt lyxmBmfa&m&LrzSfi 

[0 0 2 6] 

mm<Dmmmm] wt> *«w©niii©«iB*ia i 

hT7;^ttV— A^7^(soda lime glas 
s) i L <H:5^'E£^©aW5i:«sKA»6fi?fS*tLT0 5 

3 1 ©p/f^gC^C 500~4000 ABffi©SR 
££#"3-8 3 7WsKijnt^5, -?LT, i»3_7©rt 



1 



(5) 



1 0-9 0 8 7 5 



mzmytms ?#ffM£n, zaxtxmz 9±t^B^a 

CCOigjfeS 3 9 &AMmj&mt Z Z tX&vXft 3 7 

£18 0' ~>7 h$-£ZZ£T-h?Xm3 7^SBGQigBJ§ 
Sffi 3 1 t&MX- § 5 J;-5 £ff*fi£-f S 0 

[0 0 2 7] at, 31^3 9 {4#jgjg*# 3 0 % J: 5 
(SO, »£b<ttO~5%«jg©®i8Zn££l££ij*|i 
^'j3>§Si,W4Ge-S e^ilfl/^ f^efitfig 

5 0 0~4 0 0 0 AgjgCDiP^tffM1-5. 
T, hJf 4 ll47fci8jS*A s ;*:§v^b®ISZn 

O&vmiti/ <) 3 > S i 0 2 A^^fig-rs. gj§2ft*B^ 
7hI4 1 (±Altf:7fe©?&ftcr>{!frtB£ 18 0° J/7hJt 
Ztztblza, (l) {r^o^jp$t^l-5o 

[0 0 2 8] {511^7 h/14 1 SfilfKI-SKfbSISZn 
OS^fb^'Jrr>©H$T$ii^n^ni.4 ~1.5 
1.42~1.44SST-*5. Ufe#oT, &ft#3 6 5nm 
T-$5I-7-f>( i-line) Ufa is 7 hg-&%> 

fc»£{4, t£ffl->7 M41^3 5 0 0~5 0 0 0A1 
g©/P£{CjfJjg£-f j&Tfc/f 3 9 i:&*l->:7 h/14 1 J4 
— ^CDtf^T-SffTrsc *£tt*ive;h.2 

[0 0 2 9] gy#©i§£-<4, jg^jf 3 9 #ffiiSZ nsfco 

fcfciiuf2j&7fcJl 3 9 Sr^fiKI-SUffiZ nSfeli^ii/ij 
3>ftSKb$*fcafblE«&Zn0 4» U<ttBMbS/U3> 

-<0JP3 3 7£ifto&^ 2HX4&3 1±C 

3f«©»* ft«r-3 d t #T- * Z =fc o tCffiiS Z n £ f4£ 

sas^s T-^fb-r 5 c t iz «t s ^jgg-r 5 tfBHfc l&^sb 

[0 0 3 0] &#©iii§r{4, &#jf 39tfGe-SeS 

S3 9<4i3-©gg;*£j#-Djg3 7 lc^-©jp SCJBjeSS 
ffi->7 h»4 14*— ft. 

e 4 i # 3 9 « itx- & < mamm 3 1 ^f/t^ss^ 

[0 0 3 1 ] awafi±CSi5»-f >^«>Att:4; 

nzotemmte&mmnwzi&zti, 500-4000 

[ 0 0 3 2] 0 2 (A) JC^f c£-5!C, 



■7^(soda lime glass) $ tzt£&i&te£:(DmzMteV>)Wfr 

zm&zti&mm&g. 3 1 ±tBMbS" 3 >avsifbs' 

'J 3 5 3 5 0 0~5 0 0 0 AflJt©JS;*©fg!|£ 

*3 3feJBtfU «ttJ13 3Sy^-=>ir-r*Cfct 
«fc9, 3HSS3 l©ffiJH»fl'*BaiSl*4. fiffijf 3 
3 14, jSB^SIfi 3 1 ±t»bS/ U 3 >&l>-g<b-> U 3 > 
ftlb^^tfUgg^CCheaical Vapor Deposition :' fctT, 
TCVDj aT«5*1-*ci4:t:j:»)jg/ssjx 

So 

[0 0 3 3] flllijf 3 3©^*-^>^{4, 

AgTfcSr^tr? 3f h 'J v^v 7 4 (photolithograph 
y)#i££j; tjfTtoixs. ifcfc, (B) c?jitJ;?c, fi 
&/f 3 3<ZHfflac 1000~4000 A^ScdJP$od{PJI 
83 5&JfcdSU 5 0 0~4 0 0 0 A&K©aE3©3l3 
7 £ff*fi£?- £ o C (Dmm 3 5 ttSB^*« 3 1 ©«H L 

»*avaHEJi3 3±c^?y T*a^u&±, >j7^r 

-f T'f ^->^^? L >^(Reative Ion Etching : WT, 
TRIEj i:t,^-5) JfeiTO^&T-Jt^^'tv^Cetchbac 

[0 0 3 4] m 3 7 (4. ft&Ji 3 3SWJI 3 5 S 
^tl/T2WaW?3 1 ©StB Lfeo?7>^R I EJSfS 

(C) lC^r±'5t:» AIS3 5«HSk^eU ^3 7tCffif& 

tjg^/13 9 5ffJEeu, ¥iS^btT^aii3 3^Sdi? 

# <a*§ 7 h ji 4 i ft mm -f s . 

[0 0 3 5] jfi^Jl 3 9 ta»iitra«S Z ns£fc}:^ 
^ffi^Unv^ifH:, 3feSiS^ 3 0 %<£ 9(g < N 
b<H:0~5%^iS©•fe©* J «tv^ o ^Jfl-fbfi, I8S®3 
3 RVmW&fa 3 1 ±©SiS Znjfc ii^S U 3 > 
fcii'Sfc^^MBW^Chemical Mechanical Polishin 
g:ttT, rcMPj ^iST-fiffgrS'tCt 

[0 0 3 6] Mi 4 1J±, SffiZnAtt^a 

■ 3 9^5 0 0~4 0 0 0 AUgOJIJC, h 

§4 i (4 35oo~5ooo Amm&mzizBi&ztiz 

<taCfT-5©*sSfSLV^ (4tiS/7hJg4 l©ffJfi£B#, 
31 3 7 rt fflOSIS Z n * fe tt ^<S» -> U 3 > ttBf b $ tl 
T> jgJtii 3 9 (4, fS3 7T-RSS$n, litlv7hJ14 

i«4, ^3 7^gs©igB^affi3 i trnm-tzzoizmm, 

[0 0 3 7 ] fg&V 3 3 S»iRfl«lt:|»A-r 5 z t 

(D) {r/T>TJ:5{C, 2fty|£&3 1 
*: TittJ13 314, »»(HJE0,) ©«t-5&tttiaS'7 hJi 

[0 0 3 8] *4»5»il»igtj:ntt, JSWSK(Ci»ft 



ffifiE U m$8Z n5Ktt$&A v 'J 3 > Lfe±C C 
MP£f?<,\ fc*»©ffi»Zn*fctt$-|g|B5'';3>£ 

&?tmzm%.-fz xoizLtztziA, *#«#$-©«* 

CMPti5Tffiffi^7 KJI©3lB£¥$Hb£# 
3 C -So 

[0 0 3 9] {4fflf^7 h ^^©JUt^iS©^ 

©3Qfi©JB!B*» ^3C*^TS£B,§-f 5. 0 3 (A) 
{C^t*J;-5{Cx V— Atf^JXCsoda lime glass) 

Kfb^ , ;n>5TJ t Sfb->'jn>^6'5e?) 5 0 0~4 0 0 
0 ASK©J¥$fiDJcy^->^fSt±3 2Jf£ff*J5SU 
^ > 7ff-±m 3 2 ±'fc., &fb >; 3 > & tfgfl: ~> U 3 > 
2pe>&3 3 50 0-5 0 0 0 Aajg©JP £©?gttJf 3 3 

~ [0 0 4 0] W*±3 2ii(i, SSJ13 3©/^ 

*-=>*T$C2B»g3 l©S«£BS.lt1-£fci!>©jf 
«5»* >S>£A££©£5fca!ra&aMM&Il 
*CVD#a-r«l#r*c4:CJ:5^jffi*Ji«. W&ff 
3 3 a, ffifbs/ »; 3 >fivifb ^U3>gcvD5at 

S^^$tf7* h'JV^7 7^ (photolithography)73t£ 

[0 0 4 1]&K % (B) CSti3Cs MttM3 3® 
1000-400 0 AS£©JP££i,-3tfi|M3 5 

mfazmmzszo mm 3 5«, x-v^>7&±m3 2 

©»B0fcffl«*tf«ttJi3 3±CjKU-r|c»*Lfc 
^ R I E * fc-©73i£T- ^ y 5=-^ y (etchback)f 5 C 
fcCfc-aTJ&aSi'U ««®3 3SV«!1S3 5 4t^^7 
fcLT, :cy^>^fMJi3 2©«BLfc«MMeRIE 
5ST-I^ fix yfV^t^ctCi!), an^tKiiss 
iKt5. d©B£, MW£tiL3 1 feBfS8R*fcxy^->^ 

[0 0 4 2] *C» {PJIS 3 5 U flSJf 33SU 1 

^■'v^>^m±m 3 2#g£BL&a57}±£ffii8z n ^ L 
< a $e a i"j3>si £ *as* u 3 3Mx^ 

7->^#it»3 2±©3E»Zn*tt^ea^U3>ftBF 

BUT¥«[{b$-a-5Ci:JC«t 5, (C) C^rJ:5*ffi 

'J 3 »l©35afi©JBJBi:H«fc:, 
3 0%i0(£l\ « : SL<{iO~5%HS©*,©T-^ 
t>, CVD#i£fc.fcoT»f«S*l*. 
[0 0 4 3] h®4 1 fc, 3B 1 ©3SEJS©flJ!B4: 

IpI«C, &#/S3 9#5 0 0-4 0 0 0 AfSK©]?;* 
tfctl >- 7 h /f 4 1 # 3500 — 5000 AfiJg©/? 



(6) tSIIPFl 0-9 0 8 7 5 

.tiU 83 7£EBS£;fi5, ) 
[0 0 4 4] (D) C*v*-J:3£, ««JB3 3* 

«8I( H3P04) © < fc-5*cffiffi5'7 hJBi:©:ty7-> 

^s^it©?gi ^ > ^s?^(c i o Tas?fl?nci»36r 

iCfc£J:!K x-yf>y(|iti 3 2 S«tBS-&«. c 

^{im^y vmtt:-^>cD^7 : ^x-Bm.u ms^>y 

sb^««±(c x „ ^ > ^ff ±« &i&s-r s c £ £ «t *k 
fg&Ji © * * ^ c © * r§ it u » s . 

[0 0 4 5] 44*1^7 h^^©«a^a©« 3 

©^&£©ff£!§£> H4Ca-3^TRIjl§1-*.,ia4 (A) 
C^1-<fc-5tC N v— A*'^^(soda lime glass) 

Sfctt5£fc £©»«**«$» &*j«£ftT^«»i»* 
«3 1±C, Ge-Se*£*tra&«KUS?*hi>»e»>3: 
S3500-50 OOAISCISOU^ hjf 4 3£ 
J&fiSU C©W>-;* |-Jf 4 3±£Ag-Ge-S elfc© 
1 0 0~2 0 0Ag*©ffS©*«14 5*JBJ5JU * 
6C, MH£J|3 3£ffMlJ-S. 

[0046] uy^n43ii, a**Mus>*hfcEHE 

gflj(spin coating)73^T-^-Ti>c:i:{3«t tJff^fig^ 

if3 3fcfc, £HJ14 5©Bf*aB«-fc«?t:— AfejtaE-T 
Sd^tCit), Ag-Ge-S elF.©(*ls S?tf— Atf 
^^ntSC^iSi^^x hm4 3£i£tfcU-tJKfiK£ 
ftS. C©«ffi«3 3«i, ^•J/5 L ><7-'t45rWbTV^. 
[0 0 4 7] JfeC, 8§-rS^Hif4 5MVy7 hJi 
4 3S»3EbT«W««3 lft«tB*^ t8SJ13 3© 
iPJJH^ 1 0 0 0-40 0 0 ASS©g$©ffl!)M3 5 

(B) (C^1-«fc^{c, 5 0 0-4 0 0 0ASS© 
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